
Homework 1

APAM 4990 (2010)

1) Derive the frequency and damping rate for the ion acoustic waves, i.e.,

ω ≈ ± kcs
(1 + k2λ2

De)
1/2

[
±1− i

√
π

8

√
me

mi

1

(1 + k2λ2
De)

3/2

]
,

from the linearized Vlasov-Poisson system of
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vti � cs � vte, the starting point is the warm electron response of
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Note that
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for |ωR| � |ωI |.

2) Use the cold electron response of vte � |ω/k| with no contributions from the ions to obtain

the frequency and damping rate for the plasmas waves
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